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mmmcrMM] 

i it^iM i ] y +v j*tti&m&-£®<£mffifa&t 

T. KlffiMft®**. Li, Ni,. y M y O b _ a X 
a (MliMn, Cr. Fe s Co. Cu, Zn, Mo. 
A g , W. B . Al, Ga, In. Sn, Pb, Sb, 

>9. 0. 2<xSl. 2. 0. 05SyS0. 5. 1. 
5^b<2. 5. OSaSl. 0 ) Offlj^T'^aS U 

* 'j jjh7E« o . i m& %ar . «sf<?)-&* 

[11*112] SuEfii3IMt« { . Li, Nij_ y M y O 
b (MfiMn, Cr. Fe, Co. Cu. Zn. Mo. 
Ag.W. B. Al. Ga. In. Sn. Pb. Sb. 
Pfr$>Wt&l& 1 «J^_b7>7C». 0. 2<xfil. 2. 

0. 0 5 S y S 0 . 5. 1. 5SbS2. 5) COfflfKT" 

^§ ix s - *r)V A* u Aa-^iwfc«rr * -g. ft *ifl 

1 £E»tf> U f"? A-f *^*WSW-iXWfi. 
[11*113] KSEBffiS«rtt36 t . Li, Nil-, M y O 

b - a F a (MtiMn. Cr. Fe. Co. Cu. Zn. 
Mo. Ag.W. B. Al. Ga. In. Sn, Pb. 

sb. p*»6atrfLSi«BLhfj7aif, o. 2<x^ 

1. 2. 0. 05£y£0. 5. 0<aSl. 0. 1. 
5 S b S 2 . 5 ) «fflj£-C^£;ft.l> - <y 0 

WStfO. 0 4MM%OT. WSSt^O-frfifJttfO. 0 4% 
t -th l»*H 1 — 3 cr>\ >rftUtf^MSB^) VV-VAJj-y 

0. 0 SW&XMTfr^fiSMvy&liMffO. lMMXlii. 

AD H -?-*AM f*«j»«-»CWfi. 

[ft*iR6 ] afiEffSHMTtf 1 JJCfi^AtWfcLT 

2 ^fe^cT)^*^ ft 0 . 1 iJCBtP^SA* 0 . 0 1 u 
■ELL l ^mlilTT-S) & - ■•/ ^Urtr 'J +VJJItesmftm 

Th&zt zmm t-t&m&i 1 - 5 « v wkei 

'J ^^MeWMt^JicKl. 

[000 1 ] 
[0002] 



[ffi!*«Kffr] Jgft. ;rJlffl^4Vl£y^A--f:t>-& 
«ft<0jESi§fMti: LT<±. L i C o 0 2 . L i C o 
!_ 2 Ni x 0 2 . L i N i 0 2 . LiNi^, M s O 
2 . LiMn 2 0 4 . LiMn 2 _ x M s 0 4 (Mtiia 

tzl@fflm5 5- 1 36 1 3 1 X'ffltjkZiZ& L i C o 0 2 
{S3. 5Vvs. Li£J±<Oft\*3EBtXmtiLi5-£* E. 

9 jvm^tpM^ \$X"\ ffiflrffc; S ftT v \& . 
-^ClMBftJ&JfcWR^fia^ b C o 

LT^S. NijfilWtft*jEBaHMr4:-*-6-J}cWlt 
li, #^¥6-096 7 6 9. |B)6-2 6 7 5 3 9^tC 

ft & $> s jStc £ . a < fc^tttc * 

ftv^ Co {ztt^Mimcon i 3tt^'J; O^Sft^*. 
t<tLi I Ni0 2 (x£l) T"(iK-fts7U«fi^'ffi 
< ft 0 . N i fl5T^«fiW t 4 ttti£-5 < 4 V * Hi. 

0 L-tW ^ /l-Tli^MO^^'* L V ^ fit* 
^ffflHS6 3-2 1 1 5 6 5. 5-24 289 1, 

Sif8-2 130 1 5^tM^$tL^J;dt. Nit 

jRfl:^*(JDjEKt a*-^*)^ . 'J ^A >f A 

2.20 iy.Tt ^tffiW/J^$ v vtft . it^mmm 

<T)t.X'<7y U ^-^Ajf A^M (37 2mAh/g) T'ffl^ 

*«im&nw£®mb lt , mmv 6-60867. n 

7-220721. H7-122274. H7-288 
12 3. H it^H^S^-M (PCT) WO 96-33 
5 1 9t(ilSK-fl:^fti:'^±*i:^sa^K^^feft 
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tt£*«>fch-*A4£t&*fi±'f-*fc»fc(i, N i Sit 
[0003] 

nMM-<ximitm®~?z> z t x% s . 

[0004] 

JSC J: oT«fcSft.4-iX*JIWCiSVvC , KjEKSHMT 

li, Ni!_ y M y O b _ a X a (MliMn, Cr, 
Fe, Co, Cu, Zn, Mo, Ag, W, B, Al, 
Ga, In, Sn, Pb, Sb, PfrtzW&tl&lWel 
±<7)7L«, XijAnyy^ft**), 0. 2<xSl. 
2, 0. 05SyS0. 5, 1. 5 S b IS 2 . 5, OS 

a ^ i . o ) raftfi-c* $ ft 4 - «y y /i^fir u f - *7 Affi 
t, mm<r>^m? o . 5 M%jaTT* hct^m 

[0005] 

[0006] ( 1 ) U*^A*W&J||»a«fefflj£iSft 

WT, ISiEffivSftM* 1 , Li, Nij_ y M y O b _ a X a 
(MiJMn, Cr, Fe, Co, Cu, Zn, Mo, A 
g,W, B,A1, Ga, In, Sn, Pb, Sb, P 

•9, 0. 2<xSl. 2, 0. 05SygO. 5, 1. 
5SbS2. 5, OSaSl. 0 ) cr>%S.fgX'^tL& V 

t) y ±ffl7u*«-^*a^ o . i ii%ht, nsfo^r 

M**0. 1SM%OT, vg»9«#7K^0. 5fiM% 
iilTT"& & i k * U ir^ A^f 4" >^M<«;S?fC 

( 2 ) mEWiffibmK Li, Nii- T M y O b (Mli 
Mn, Cr, Fe, Co, Cu, Zn, Mo, Ag, 
W, B, Al, Ga, In, Sn, Pb, Sb, Pj^£> 
Ml$tL& lffiW±<7)7C«, 0. 2<xSl. 2, 0. 0 
5SyS0. 5, 1. 5SbS2. 5 ) Offl^T'^^iX 



( 3 ) KIEflKSftlttf 1 , Li, Nix-, M y O b . a F a 
(M|±Mn, Cr, Fe, Co, Cu, Zn, Mo, A 
g,W, B, Al, Ga, In, Sn, Pb, Sb, P 
J&»S>»fcfffl* 1 «m±<7)7U», 0 . 2<xS 1 . 2, 
0. 0 5 ^ y S 0 . 5, 0 < a £ 1 . 0, 1. 5^bS 
2. 5 ) com&X°^K&- v^}V^V^2>M^m. 

(4 ) fflOEflKSHMI* 1 , Li, Nil-,., Co, L, O 
b _ a F a (L(i, Mn, Cr, Fe, Cu, Zn, M 
o, Ag, W, B, Al, Ga, In, Sn, Pb, S 

b , Pi>f>im4 1 mxtcoim. o . 2 < x s 1 . 

2, 0. 05SyS0. 5, 0. Ol^z^O. 3, 0 
Sa^l. 0, 1. 5=Sbg2. 5 ) <r>m$LX°^tlh 
- >y ^J^M^WimxfohM 1 fellatio 'J 

ir >7 A -f * ^McWMt-JfcWfi . 
( 5 ) 311— 4£fc^T, ISiEav£ft««fflfiS,^4i^M 

ifi, Mn, Co, Mn, B, Al, Ga, Sn, Zn, 

F e , fr*,WXti& 1 fm±.<OjtmX'fo& 'J f-^-M * 
[00 07] ( 6 ) BtEKSftrtt+^TA-a 'J ±*,7uS 

^ti* ! 5ppmtii, o. 0 4m*%iaT, mm<r> 

**Jt^5ppmJ2Ui, 0. 0 4%SiOT, iSftM^ 
**** s 2ppmlil±, 0. 2MML%ttTX'fc&Zti: 

mm t -tt n i ~ 5 « v ^-f^uHciBa^) i; ^ a>t 

( 7 ) KjESfiHMr+^r;^ U±a7c««#**^"7 

P P mja_t, 0 . 0 2ftS%IiJ.T, ffiH^*M**7 P 
pmJ3Lh s 0. 0 2%SSOT, vSft«co-^7K** 4 '3p 
pmlJJLh, 0. lffll^jaTCftiii: 

( 8 ) lEffivSftir^r/i-^ y±»juS<73-^**^ i o 

p p mJiLL, 0 . 0 211%HT, fieiSco-ft-Wfi**** 
T" 1 0 p p miiLh, 8 0 p p mj^T, Vgft««**** s 

5ppmja±, o. ima.%aTx°$>&zt$:imb^ 
[0008] ( 9 ) mrivj} v±mjcm^K 

A (Mg) , ^/l-^^A (Ca) , XloyfW (S 
r),A'ij^(Ba) l«ELh"C»*i 
b £W$kb^-&m 1 ~8<OV^36>(ciEtt^|!*WWt 

(10) f£T/k#'J±S7t*?^, V^'^-^^A (Mg) , 
*;L->-<7A (Ca) , AU^A (Ba) 3&»^St^5 1 

amiT-fc^i b imkk-t&m 1 ~8^c>m*Hcta 

(11 ) WT)Vi7 V±m7mtf*>Vi/VM, (Ca)X'hh 

b &#fti:-r6Jf i -8«i^-m*H=sea^>u ^^a 

(12) fS*/l'^'>A^iEffivSft«' : l : '<^-i- : fi"m^'5 p pm 
KLh, 0 . 0 4Mr%£JLT, tSIS^*S** 5 P P mja 
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±. 0. 0 4%MJTF, gftS«**$*«2ppmfcl 
±. 0. 2SM%£fFC**ifc*W»fc'tft«l~8 

( 13 ) KOMvgifelWa* 1 SSf« LT^r-^ 2 

con-£*>£>3r o . i acawsga* o . oi/iiHii 

[0 0 0 9] (14) y^A«t¥A3fefto«Sr:ftffi<o 
WW* 1 , llltM^ittfcLJ^^ftmiSL 
mi 3«L mi 41. ISl 5«L 3i?MK. ^nyy^E 

f*^iia^-itii^tf; t js<z> i 

(15) g£&Bfm#|ft£±tic2: LT-frtriHHfcaSteiK 
ftltJ) 0 , HRSSn, Mi M2 y O z (Mi fcfc 
Mn, Fe, Pb, G e #»6jBlf#t£ 1 »ELL£, M2 

liAi, b, p. si, mmmmmim. m2K. m3 

0<x=S 1 , 0. l^y^3, 1 SzS8) T^kZtlZ, 

itfyeto y ^^Rimm^nmmmmmmz y +y 
Wfi. 

(16) Uf-^^wffTJtaKOTfTiKrftfliWtm**, 

(17) y^AO#AStm<9^&ftffiO«*Bto*. ^ 
< b 1 ffl^^#8Ml^fc«iMSIil*±*fc LJf SB 

passim. S2i, mi 3«i, mi 4 ml mi 5K, 

JHfeJR . ^->7C**^ Sim £ —HELL* # tfK 

flsBfli^HWfc coitt^irrft * - 1 *mmb-?&-m 1 - 

Mo 

[0010] OT. *5HBfcov^fSW4. 

y ^-^A-f *y#*WjHt-<fcwiiii. y ^A<Dff a 
Scffi RTffi=SriESKS!»W. ilSSWKfc J: V" y ^ AJg£ 

fi, S^ffiitOL i N i 0 2 £«2p:#f§t LifcfcttSB 

^fefLS. -e^fflJ&ii, Li, Nii- y M y o b _ a X a 
I^t, MliLiNi0 2 «o^*&flBaco=3r 

*»-cn i tL<m i cv-mzwimt i«uui<o^jk 

t L < «##«7nST-fe ij, L i N i O 2 lEmcDltim 

b^r> Wfiffl8tf>3t& fciS^f § 5*T£> 4 . Af60J 
Kis^T*f4 L^7cSMJ±J^i!^om 1 3Se, mi4 

ft "9. J:yff^L<(iCr. Fe> Co. Cu, Zn, 



Mo. Ag, W, B . Al, Ga, In. Sn, Pb. 
Sb, Pj&»6aor*i4 1 «£Lh<?57aRT* 0 , Wtdff* 
LV^fg^Mn, Co. B. Al. Ga. Sn. Zn. 

F e . i^lftil l i(KUitfj7c*T*4 . x&wy 

C0M(4. 0. 2<xgl. 2. 0. 0 5Sy 

50. 5. 1. 5SbS2. 5. OSaSl. 0. <7)fE 

[ooii] ±ta^iEffivSft«^*f it u>fijftf5 1 -p 

(3, Li x Ni!_ y M y O b (MliMn, Cr. Fe, 
Co. Cu. Zn. Mo. Ag. W. B. Al. Ga. 
In. Sn. Pb. Sb. Pfrt>Ml£tl& l«J3Lh»7C 
«. 0. 2<x^l. 2, 0. 05SygO. 5. 1. 
5 g b g 2 . 5 ) rafijKT^S*t-B. * tzlEmimmcO 

tit L\^m<7)mmz. xb vmwwmztifcmi 

Tfty, Li s Ni w M y O b _ a F a (M(±Mn. C 
r. Fe. Co. Cu. Zn. Mo. Ag. W. B. A 
1. Ga. In. Sn, Pb, Sb. Pfrt>Ml£tlh 1 
mXkcr>7imT$> 9 . 0. 2<xSl. 2, 0. 0 5^ 
ySO. 5. 1. 5^b^2. 5. 0<aSl. 0 ) <7) 

[0012] *wmwmmmcom&b txmzts-t 

-rM^#^Tt-^ffiitT'fty, Li, Nil-,., Co, 
M 2 O b _ a F a (M{±, Mn, Cr. Fe, Cu, Z 
n. Mo. Ag.W. B. Al. Ga. In. Sn. P 

b . s b . p ip^mttii l WtiLktoxM* o . 2 < x 

51. 2, 0. 05^yg0. 5, 0. OUz^O. 
3, OSail. 0. 1. 5SbS2. 5) SOfflj^-C^ 

[0013] ±IBcO^JR^JlfflCOL i N i o 2 ftSii. 
N i WMTfo&N i -fL^t L i WM-Z-hh L i -fb£-!f% 

^BMt-^BWBWfc**-^* N a . K. Mg, Ca, A 
1 , «St, Cu. Fe. Si ^^S«7C«*^»*)t L 

fthh* Hot. i*L^tf53pieBis-jei'^jaTCfi 

[0014] ±IB«^«^7C*^d fc 

^^ffl^*lill*l^$iJPSt-|. i fc iz «fc y , WfiwfiHmtt 

zti^Ttm&nmiz^mab UT*t*®*«Ttt» 
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TL> N i *>AK7»M*»WlfiKtfrfc*ffi LiEffi^ L < 

o . i m;%jtf, «st<o#* o . i mm% 

ISIT, ***** 0 . 5 S*%ETPC& Sit tfffifiE #tt 

5»=5:#**(4T;P^ U ±3S7c*^*i^ 5 P P mkJLh 
0.04 fiM%lilT, flSStOD^tfi** 5pp mJil± 0 . 
0 4 %MmTT , 2 p p m J2LL 0 . 2 

JSLfcO . 0 2M%£JIT, KH^#**^7 p p mtJLh 
0.02 %S*lilT , 3 P P ml2Lt 0 . IS* 

CD(4T/k# i J±Mjtm^^mi 1 0 p p mJiLhO . 0 
2MM%ar. ffiH^WfifiSfiT 1 0 p p mj^±8 

0 p p m&T, 5 p p mJilt 0 . 1 SM%]&T 

[0015] *JHBtia7W U±^7n«<?)^^T-« 

^;-"7A (Mg) , fjlV^^Jh, (Ca), Xloyf 
W(Sr) . Ay>!7A(Ba)tfeD, tf»"CfcfflRr 
iO^V^^A (Mg), A (Ca) , A 

D -7 A (Ba)fftO, fc < (C*;k>"7A ( C a ) tfM 

[0016] SSSf(iffijafflOJKWK-&*n4i8SI8 

« ( so, ) arira^^TWfti: UTax-rft*^**^ 

< , *0*a(± 5 p P m£Lt 0 . 1 %&TXfoZ. <I t # 
«#tti£fifc:*&Jfo&*a 9 , *f 4 b < i4, 0 . 0 4 %m 
T» S6teW*L<t47ppm£U:0. 02%iiTFTft 

sit & v > 0 s fc ttiBafcft «. a 

Sfflt*** 1 1 0 p P m£Lh8 0 p p raJST?** . 

[0017] *w%<nv^j±~>vy)VMismm<7)^ 

fAXfo -£> - -y ^-/Mfc^BJ* UCo, Mn, B, A 1 , 
Sri, Si, Fe, T i &t'C£ftl£§tt&fl!i7cS»M£-E*j- 

iOH, Li 2 CO s , Li 2 O, 1 i N0 3 , Li 2 
SO, , LiHC0 3 , Li (CH 3 COO) , TlV* 
/UU^^A^f^fflV^iX, NiJBHCtt. NiO, N 

1 C 0 3 , N i ( N 0 3 ) 2 , N i B3fc, N i C 1 2 , 
NiSO, , Ni 3 (P0 4 ) 2 , Ni ( C H 3 CO 
0) 2 , Ni (OH) j , Ni OOH, N i TlVl^ri/ 

Co, 0 3 , Co 3 0 4 , CoCOg , Co (N0 3 ) 

2 , CoCl 2 , MnC0 3 , Mn0 2 , M n (NO) 

3 , B 2 Og , B (OH) 3 , A 1 2 Og . A 1 (NO 



3 ) 3 , Al (OH) 3 , Sn0 2 , SnO, SnCl 
2 , Snr/myF, S i 0 2 , S i O, TlVzi^i/ 

Fe 2 Og , FeCl 3 , FeOOH, Fe 
(NOg ) 3 , TiO a , Ge0 2 , Zr0 2 , Nd 2 
Og , La 2 0 3 , La 2 0 3 , Zn (N0 3 ) 2 , W 
Og , Ga ( NOg ) 2 . CuO, V 2 O b , Sm 2 O 
3 , Y 2 0 3 , A 1 F 3 , LiF, LaF 3 , SnF 
2 . Li 3 PO, , A1PO, %t'$:M\->&ZbfrT% 

&\M±Xy U— «05fi£flJ£, 4 0 0*CA>ia 1 0 0 0°C 
if 4 L< J4 6 0 0°Cfrt> 9 0 0°CcD}&gT\ K*fcftT 
ft S V 0 . 2 mJ±J^±W4 L < {4i»£rJE 

#0. 5Mfflil±^lfHMTT, 4B*iaa»64 8l*IHR 

ft £ v ^i^ftSrSSi-T^fiiScmift 0 £ Uf 5 . SflO 

M^^Tj£(4, fcfc ilf«IHK6 2-264 5 
6 0, Hfflf 2-4 0 86 1, |s)6-267538, |sj 
6-2 3 1 767 (CEK<©»5Rffl-&ffi» ^t^H¥4 - 2 3 
7953, |5]5-325966, H6-203834t 
SE»0»J«ffl^£, #I?BBS6 3-2 1 1 56 5 tclSttW 
Sifefc iS^a, #M¥5 - 1 9 8 3 0 1, |5|5 — 2 

05741 iztmcommbcDimsznojjm, #hb¥5 

-283076, H6-310145 ttBa^^l^ >y h 

rt^fc ± zMmtm. 5-325969 tiaao 

L i OH#Wfc£WHfc L-C^ilttffi-C"Mj^'f-S*a, 

^rffl^6 - 6 0 8 8 7 fcia«««^ffiswrrc^jiw- 

if6 - 2 4 3 8 7 1 (Cie««7 -vlRK-T 
ffi, W8- 1 38670 iZ&&cm=F<7>ft&£$m 

[0018] jEmmwmnfkTit-im^tfm&Lx* 

l£&t:&<'t&&X*18-&L\K z\cr>t%<Dftt tv^&@ 

0 . 0 1 J2LL 1 ju m^TT-ft 0 , ?ttfftL< {4~i^ 
©-^OSfl* 5 3 — 2 0 jw m , — ikWTcrM&tf 0.05 

— o. r;tc»t liSM^^acS 

saisti.is^^xfcffi^i. s^®*{4, »t= 

-im^F- ^^ttT-ft Sii:*^ U\ 4 ~ iX^i?) 
^ffi^'^?L14Tft * i U \ 

[0019] IEffi*Sft«OrtflB««, ±IB<7)©-?®ffi 
K*fj£L, BET^tiSail^CO. 1 — 10m 2 /g 

^mmxh^^tmftL<, o. 3— 3m* /s^oie 

HT"ftSit^i;D»4Lv\ 4^c, EIfi««^7 
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7°mmt2. 3 — 2. 9««L<, 2. 5 — 
[00 20] *%^Tffl^SiE»S%«S^i±MSttT 

^om^ttfz afi^s^sa^2 . 8 1-2. 9 1 com 
ht\ i3. 7—i4. AcommTfo&zbmmL 

^\ tfz. ( 1 04) ffi?)0f/rt o -?5i!JKo (00 3) 
fficOb°-^^JK^^^J:t^\ 0. 1 — 0. 9<7)4SHT 
h^O. 0. 3 — 0. 8^tEHT^S.I t^Sf^LV^ * 

[0021] jartc. e«sw»<t)* a u*js<z)W£ 

L i N i 0 . 80 Co 0i 20 O 2 

L i i , i o N io,8o^°o.2o02 

L i 1 - 03^ i o t 7 ^ ° 0 . 26 B 0t 04 O2 

L i N i o. 7 C o 0 . 3 0 K g F 0 . 1 
L i N i 0 . 90 A 1 Qt 10 O 2 
L i N i 0 , 90 Mg fl , 10 O 2 
L i N i 0. 88 Ga 0. 12 °2 

L i N i 0 .9o Mn o.io°2.i 

L i N i o, 90 Mn 0i 07 B 0 , 03 O 2 

L i 1, 05^ i 0t g 0 Mn 0t 07^0, 03 Oi. 95 Fq, 05 

L i N i 0 .85Sn 0il5 O 2t2 

L i N i o. 90 Mn 0 . 05 S n 0 . 05 0 2 

L i N i 0> 90 Cu 0> l 0 K8 

LiNi M0 Zn u O uq 

^ i N i o ( 90 P 0i 10^2.2 

L i N i 0 0t go Fe U0 O 2 



L i N 


i 


0. 


85 C O 0, 


10 


T i 


0. 05 O2. 1 


L i N 


i 


0. 


8 0 C ° 0, 


10 


B 0 . 


1 0 ^2 


L i N 


i 


0. 


8 0 C 0 0. 


15 


Ge 


0. 05 0 2 


L i N 


i 


0. 


8 0 C 0 0, 


15 


Bo. 


03 A 1 o. 02^2 


Lii. 


03 


N 


i 0. 77 C ^ 


O 


0.15 


B 0 . 0 3 A 1 0 . 0 2 



[0022] &%PMc?)—i%mMzlZ^ N i SS-ffcfjj^IEflE 
t nm.^^tXmnmt £ 0 & § BW» , ft Sftfl t L 

iifcAfC**. ^il^{±#WBa6 2-1 2206 6 
Slf2-6 68 5 6-§\ - 2 4 5 4 7 3^ 

¥fW\¥ 5-290844 #fclB««^8ll» 
t AjtHS'JcOjH^. ^fflB§6 3-24 555^. H6 



3-1 3282^, |Hl6 3-58 7 6 3-^. #iH¥6- 
2 12 6 1 7-g-tlBtt^)jMBJfiftJfa85HW. W5- 
1 8 2 6 6 4-*fcR*0>, ItHiS-ftM*^ 2 4 0 0°Clil 
±"CMMJWtfC»6*t*tm, W5- 3 0 7 9 5 
7#. H8 - 3 1 5 8 2 OttZlzSBjBtDi: -v^Mffc 

yr-b yjRWB* i'i,#?4L<fflv^ii 

4. 

[00 23 ] ^HB^-^m^^fflV^Mffi^^RK'ft, 

1 5K4TO^*»SHtm L< ti«-£Btffc!fi9j&«ffiSffl 
V^tl. if 4 L<tiiS3jfe5>£>SI7gL 13fti»i3l5 

tLmmmmmim. m2m. mi 3m, mi 4m. m 

n, Mi M2 y O z (MMiMn, Fe, Pb, G 
e*»fej8trtlSl«eLh* s M2 |±A1, B, P s S 

1 , mfMllE. ^2K. ffi3ffi. ^nyyTHR** 
fe38tfil4 2«ia±<?37e*t3SL.. 0<xSl. 0. 1 
gy^3, 1 gz^8 ) T-^StLS^ficOU^-^APS 

[0024] ±ta^mffivSft«MiB#:^a^K'f^{±ffi 

«, **Wfc(4C u K o**Mv^xtftH*fi6-C2 
T"2 0 ° H4 0' fc3&»H-C3ME3& j a< H drifts 

2 5ffiT"4 0 ° £lt7 0 ' J^TtJSAtt^HIJfjS* 1 ^.^ 
2ett'2 0' JiLi4 0* UJlTfc^.^l»±fe<50yn- 
ZttmtLK, $ 6 tc# 4 L < i± 1 0 0 fg&T, fiftc 
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[00 26 ] *mXO-<Xffi&cr)nMb LX , IMicom 
[00 27 ] jEfifcftW^fMteJWfctt, vS^HcofS* 1 

Mfti (*f*iJ?Uft, ±«H$85rif) . AIM 

VJ*. IB (WIBBH6 3-148, 5 54)it')^* 
SI»l(tft«^tt>KU7i-^>«»ft (WfflBS5 9-2 

0 , 971) ftt'comnmi®* m&t:i±c\tit>cr>M 

S§n=5r^^\ l-5 0li%^L<, #tc2-3 
OM%s6*#4U\ ^-^'V^HISTIS. 2-151 

[0028] tetfaitti. il?S. TvUvl. >KU b-;i- 

n -x . ^ U b'— ;P ? n U H , U K b°n U Kv, 
fh?7;^axfi/y, ^y^tb'-Ur>-. ^'Jx 
fi/y, ^u/ntvy, xfvy-rntvy-y'x 

*'J7- (EPDM) s Xil^yftEPDM, X 
£■ * -T S ^ U v -=5r bifi 1 a * tz It Z ft t> 

fttuffli^fxi.. mmfflcomuMLi*. 2-3011 
[0029] -^«fi^»jtt;ffli^^4#7ki:t?ffit 

x^;^— r -7'fn7?b>', 1, 2-v 1 
^bdrv-x^^, rl7tFn77y, 
7tHn75y. ^f;lx/l7*^yK, 1, 3-i^' 
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/k y yst b y xx^ ( mm6 0-2 

3, 9 7 3) , hVXh*ri/X?y (^ffflBS6 1-4, 
1 70) , ^4fy5>^«Wtt (#HHBg6 2-l 5, 7 
7KIBI62-22, 372.13162-108, 47 
4 ) . (#SHBS6 2-3 1 , 9 5 9). 3- 

^f;l-2-tWJy7y (#Hi§B36 2-4 4 , 9 
6 1), b°P- hf?$a*#: (#HPS6 2- 
290, 069,|5]62-290, 07 1) , fl5t 
Fn77« (#^BS6 3-32, 872), y'x 
^x— (WWBS6 3-6 2, 1 6 6). 1, 3 
yu^yy-jvvy (#Hi§0§6 3-1 02, 1 7 3 ) 4 if 
«#7°n h >-ffiT«jffiKc^*< 1 1 1 «EUi*a^t 
fe^fc^coJffiBEtaiFttSU-f-^A*. LiC 
lO, . LiBF 6 . LiPF 6 . LiCF 3 S0 3 , 
LiCF 3 C0 2 . L i A s F 6 . Li SbF 6 . Li 
B 10 C 1 10 (#11095 7-7 4, 9 74 ) , 1$&Mm 
till'tfyWJ J* mm<SB6 0-4 1 , 773) . L 
iAICI, . LiCl, LiBr, Li I (#WBB6 

0- 247265) . ^OD^y'JfW (»M036 

1- 165, 957). (W 
UBS 6 1-2 14, 3 7 6 ) =5ri;<5D 1 ttJiLtcOtS^^ffi 

Uixf-L-y^'-hi: 1 , 2-/X h^yxyyfcj; 
tf/fc4^l45^Xf-;P;jr— h<^^fcL i CF 
3 S0 3 . LiC 1 0 ( , L i BF 4 tSiXf/fo&Wt 

L i P F 6 fc-frtrWWrj&tjff * U>£*i4>WWr£*ifi 
l, 2-^'y f^yxyyfc itf/fcs^ii/x?-/^ 

— h^t^ffitfO*-^. 0. 4/0. 6 — 0. 6/ 
0. 4 (1, 2-y7 h^-yx^yt i/'xf 
h*Wffl-fifc*«a^H3«i0. 4/0. 6 — 0. 6 
/0 4 ) #Jff*U^. S#«»«<0iIS<±. WfclRJgS 
1 'J -y h/V-mtz K) 0 . 2-3^/WW 

t LT#t#T4 LufcOlis ;(«Sr< £ fcxfl/y^-,f 
*- h tr'MM. ^<ttLiPF 6 £ 'J f-*A*fc L 

fc ixfl/y*-^- h t SyXf-zlofr-tf*- h Srft 
Cil«tLT.^<ttLiPF 6 ^'jmSiL 

tU,^<ttLiPF 6 ^y^^Aigfc LT-irtf 
<. 6 0 0ppmJ^T^'*f*U<. 20 0 P pmTO { 



W fc fflv** i tz b I li'tf? U x^ vy***r 

>f HW»**«»HMt:t*tjsjcy mmm6 3 - 1 
35447) . ifjTnt pjoj-^mm Ymmm?wm 

HPS6 2-2 54, 3 0 2. |HJ6 2-2 54 , 3 0 3 |3J 

6 3-1 9 3, 9 54 ) , >f ^-^aMHI^triK'JV- 

i:_t»rn h vttttfltiKas&ft (*H#l^fll4 , 7 

92, 504,114, 830, 9 3 9 . #fflB§6 2 - 2 
2, 3 7 5 , |5J6 2- 2 2, 3 7 6 , R 6 3 - 2 2 , 3 

7 5,|B]6 3-2 2, 7 7 6, WHPP1 -9 5, 11 
7 ) , y ylxxWJv- (#HB0S6 1 -2 56, 

573) 3&j^3»tS)S. ^yr^yuxbu/i^ 

*Wm\,zmmth-fr&i>foh (#HH0§6 2-278, 

774) . ttz. ^mb^mmwmmmMm^-^m 

08W86 0-1, 7 68) fcfcl&fVO^. 

[00 3 1 ] —JiCl^fcfflV^-fe^-^-t LTii, 

^°yrLb°Ly^^c?)^-^7 < y^V-?-hhvAi$ 
<7xwmfo&\ m±x y x^ y & < ^ftft y- 

0 1 — 1 Ojumj&^l^A.ftS, ■fe^NV^— fiOff^Ji, — 
«Wc«ftffl^«WCfflv^*t4. Milf, 5 — 3 0 0/x 

[oo32] iW'^aiwwttSiSft-r*. awr, jar 

Witf , tf y /y (#HBBS4 9-108, 525). h 
iJXfM*X7y>f h (#WBS4 7-4, 376). 
h 'Jx?y-;17Sy (#^035 2-7 2, 42 5) , 
8Mftx— T7MWBBW5 7-1 5 2, 684) ,xfl/ 
yyTSy (#13035 8-87, 777), n-/94" 
^(#^0358-87, 778) . Mt'jyBMJT 

(#M0§5 8-8 7, 779) . -fn^yt'yi 
** (#W0S5 8- 2 14, 281),Sf (#WB§5 
9-8, 2 80 ), ^JVA 5 (#gB0S5 9-6 

8, 184) , N-litW'JyVyfcN, N-g 
»^5^/iJy/y (#M0359-1 54, 778) , 
x^U-y/U n—iV-JTJV^rJV^—^fJV (WSIB35 9 - 

205, 167), mmry^-^^M (#^0S6 o - 

3 0, 06 5) , !Ki)xfi/y/ija- ;K#WBS6 0 

-4 1, 7 7 3), t°U— ;k (#IH0S6 0- 7 9,6 7 
7), 2-^ h^r^X^y— ;P (#Hfi0g6 0 -8 9 , 0 
7 5), ZMfcT/I^x^A (#iB0S6 1-88, 46 
6) , ittt^UT-lSgftltotyv- (#M0S6 
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1-1 6 1, 67 3), HJifl/y*X*y75 h* 
(S^6 1- 2 08, 7 5 8). l'J7/KMX7 
■< V (f#|§B36 2-80, 9 7 6). ^)V7* 0> (^f 
fflBg6 2-80, 977). *;l^lS^fr57 U- 
/Wfc^ftl (fflffifc 62-86, 673) , f-/L- 
X* y -y ? M; T S h'i: 4 -T^n^/l-? * y > 
(1#l5flB86 2-217, 575). :2iS14c7)3i&T 5 V 
(!f#IHB36 2-2 1 7, 5 7 8) . :t^M#IHB36 2 
-2 8 7, 580) . HM^X^-^AJSS (^MB36 3 
-1 2 1, 2 6 8). Hjj&X/l^-^Ajfe (^BS6 3 
-1 2 1, 2 6 9) htth . 

[00 3 3] ifc, WWSIS^MttfrSfcfefc^NO 

nmmt,z&&M&zttf~ct!'& (w»ra4 8-3 6. 6 

3 2) . ffaft#(3M££ fcfc-frifcftteWlfiK 

tCjiai^***** i £ S ( WSHBS 5 9-13 

4, 567) „ 

[0034] ifc , jEKSBJ»<^H*3ScJW4 - 1 # 

H0g5 5- 1 63, 779) ■^fU-h-fBW (WBBIB5 
5-1 63, 780) T«Lt "3 . SMttSfiHf- (W 
IHBg 58-163, 188. H 5 9 - 1 4 , 274). 
sK>JlfI/^t>f K&if (#fflBS6 0-97, 56 

i ) oftHBoaatio-caj^s^rffi^f 
h« ttz. mmiznwmm^mm^m^-^zthx- 

JffcSHILfcO (WBBW5 8-1 1 1, 276) . Li 

imzx *)$mnmt& mmmss -142, 771) 

[0035] ««Sft«^m«#t LTJ4. f»£$*lJt 

fete r/PS-^^xf^v^il^M^-^y. 

(4. trot LTX^y^xai. --y^P. $0. 
S*tfc<io) . Ai-Cd^Mt>li^iil>. <ra 

if^fflv^^L*. wtdRsesfiavw, 5~i 

[0036] W&mmii^ 4 >, i£9 V . >— h . :> 
-. IEffiaWf^ft««S^1^PJti. JfeBfr 



h (A-A177) A-ynx 7-M7-7n, ^ 

7i7-7D, i7/7^7u-^-. at^mis. 3- 

7 0— i— . ^/;KD, S-f^?, tSyi- 

a-. m^ws. swims, i-^^-a-. mm 
iji. rn^K. -*^y-#-h\ f-7P3- 

w^^i^o set:, ?»itLtfflv^i 

t ^ S . £ WIS t ffl^^r^-tt 4 £ t * 

£ . jar t wftfa^sasw* *> ifr * s 6 
iSHtt (DmrnmizmtEUti & t> ^-cii^v ^ . 

[0037] 

[HffeM] *^C0«^ft»C{±. M*«Wff^L i 

C^iHIft^fiWm^tfEffl. fSMft] SnO£6 
7. 4s. B 2 0 3 ^17. 4g. Sn 2 P 2 0,1:10 
2. 8g^U gWfL^T+^Hcf^. 

STPC1 3 5 0X;T6»*fiWllft**f-5fe. MjSf*. 1 o 
0 "C/^W jISTS^n L . HfejSBHco^7^««oaflwS 
WSWIE#:SnB 0 , 6 P 0 . 5 0 3 ZWz (^-&fl|A- 
1 ) . iSatfr^XttHW *S)JSL7t i; i 6 . Cu-«IS 
iORSJtT'C 2<9 = 20-35° ^0^I«{ClgV ^7"cr- 
®Br<DJ*y V fciKLfctf, SftffiJiCJS R-f S >-^-7° 

s 0 .i Ge 0 , 06 Al 0 .i B 0 . 5 P D , 5 O 3 , 30 (ItSWlA 
-2) 

A-l. A-2^5^Jy'i7 hS;PJlUtf%S 

s 7 ju m t fc . o b e r-mz x & tb&mmt 

0. 7—1. 2m 2 /g^KBTftoSt. 

0.8 Si o.5 B 0 . 3 P0.2 Al,,, O 3 , 70 (-ft^ftA- 
3) ^TiB^V/l^-^/^T^tJt. xXKyf 
212g^DMF100gt)ISL. itlC^h'Jxb 
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3 4 *aanu zhizmmzmm&Lx. mim 

b Ltz« YtV^yl 7 0 0c <z\ l ZV)V\£?-y=tJ^V— 

y-4. 2 5stmmtm2mt ttz, <r cosmic n 

1 aSSTFL*^ 1 0 0 0 0 EM6"C» L < J1#L . H 
B*t b yxWT 5 > 4 5 g £ 5 Btefl-tfCRJEMEfcjg 
Sn Lfc . KJ«&£ 4 0 iCfc:«-fe«n&»feHH¥t 2 n$|g|& 

ft. *«o«4 0TCT2 4eiaifia*ufca. ?§iob^x 

y £ MJETT-m* L £ . % h fttz £ 2 5 0 °C -C4 
8«*ISW6*U fife<at85fc*»fc. JR*9 5%. #v7P 

- y^ffiK^AT^Kfefii* 0 . 1 ju m<7)^f Ltt<7)Sj«*i 

[0038] CjE«SHjW<0«i!O«: £#fflji&&*L i 
Ni 0 .s Co 0 .2 0 2 X'fo&lEW£®l®$:£iTCD&ncO 
JjmX'&lRLtl. LilMmt UL i OH ■ H 2 O (M 
JK9 9. 9%VXk) . Nil^tUN i (N0 3 ) 2 ■ 

1. 5H 2 O 9%VXt) . CoHfii Lt 

Co (OH) 2 <*fiJK9 9. 9%£Lh) COm^^fHt 

1:0. 8:0. 2 «M^Ttefeg£MT?L##T+4H;: 
L . K*»H^TT 1 8 0 <CT 2 B*p B 1fSt»M L ^ 

sl 6 5 0'cx'6mmmM^^fz. msmz. mn. 

i&fig** 7 mTfo ofc . 4tBE TftK J; &itHWI 
141. 7m2 /gTftofe. XtomSftZXiXftbtV/Z 
( 104) 1/(003) fflOtf-^JtliO . 6T$> 

<o . a mcom^mii. 2. 8 3. c mm^-mm 1 3 . 

8 9?*nfc. 4fc, |5|tS*ffij£<7)?S!fMCSr. Nil 
ft. CoffltLtmmNi (NO s ) 2 ■ 6H 2 O 

<«g9 9. 9%J2Lh) fcffiWK^IWfc^^b (*£« 

9 9. 9 5%VJ±) £fflWC-&J«U 1L£*C-2>H# 
fz, tfz^ 5%~9 9. 99%» 
3EHW*BHfc'J^ 1 7.A. IWfc-y^vK Co (NO s ) 2 

■ 6H 2 ozmmmmizmiRL. ■ft-^Hic — 3, c-4 

Li, Co, N i i^h<7)^JR^^#iS- 1 C PfelZ 

l^Tte^/b^A (Ca) CD-^Tfc^O . 0 3SS%, 
"?^->"7A ( M g ) CO^M^O . 0 2S*%mT. 
XhoyfW (Sr) s A'J^A ( B a ) iOfEK <7>£ 
*jfc&*0. O2M*%IilTT*0. T;^U JJR7C*« 
£tte*tti 0 . 1 7MTTh *) . 4 fc . ffiH^#*i 

fens*, i^to. 5a*%*is«7j<2p-c'S)0. t< 

tC-l, C-2(40. l%*)S<7)7K¥T'*S^i:^5t 
BUi. 

[00 39] tmmmt lt.ni MSt utfiKie 



(MJS99. 5%VXf)iz^y^^fLh^'/^h<7mit- 
v"r)V (N i Oififif) 8J:tfla»-<y^/K CoWMt 

vxnt<mm.mi£9 9. 5%ar) t5>-?^ 

INio.e Co 0 . 2 0 2 T*4jEBBSHrttW»B (-ffc^ 
^C-5-8) iii^«Jt««iS^«{if* 

i> L < ii -Y * ^ co-ir* £0 l vftu&» & tzltWJjff 0 . 1 It 

MA* 0 . 5 % £ ^> L^l-T'fc -o . 
[0040] iWffitC. L i W-Mh LT L i OH ■ H 2 
O. N i WMh LTN i (N0 3 ) 2 ■ 6 H 2 O. C of 

mtLxco (no 3 ) 2 ■ 6H 2 otanir, aha 

t LT a i (OH)i . MnratUIIl?y^y, 
*^«imfcLTffliiL 7/3R)g«i: LTL i F£fflV^ 
T. TIB-JOffi^^vSifeMSr^L^:. Iti^^ffiSI^ 

ct>t)va v ±m.7tm. a ttvpfmsmvmsaiHk 1 
fc^rfi -5 ±is<^c- 1 , c - 2 t amtc+sw!<o 

ffiffll*]T'«fc 0 . $.1z*l)V*y?7J>. ( C a ) <O***&*0 . 
0 5 fi*%lilTT& 4 i b Uz . 

LiNi 0 .e Co 0 . 15 B 0 . 05 O 2 (-ffr&ftC-9) 
LiNi 0J Co 0 , 15 Al 0 . 05 O 2 (fl:-6*C-10) 
LiNi 0 . 8 Co,.! Mn 0 .i 0 2 (^C-ll) 
LiNi 0 . 8 Co 0 , 2 0 1>9 F 0il ( fc^m C - 1 2 ) 
LiNi 0J Coo.^AIo.obOl 9 F 0 . j (-ft-^ftfC 
-13) 

[0041] twm^M^-vcoftmm} jEW&mt l 
x . tti^tijEmismw^it^a c-i-13^901 
M%. 7*fl/y/7 7?6il%, zLxmmmtt 

vt?v hv v a i a»% fy'h^h m.-%mz*.z 

toz-X'MUL, n^ttfzXyU-^m^3 0MTnCOTJl- 
iti2 3 0 g/m2 . M^J^JS^tifci-eg Ojumf 

[0042] ^mumixn. fm>— hiz 3 ue$m& 

KWM7'77r-i h^-^y (FGtB&fS) 9 
5SM%tc|S*fiJh LX#vmkt'-V?y ( pvd 
F ) * 5%£»£Lfc-&«I£N-*?7l'Kn U F 
ScL. f$l 8^m^ffl7-f;kA^MH^M^LT. ft 

yw^n t-x ( m c m b b m a > 95 ms. 
fflbLx#vmkt"-v?y (pvdf) 3S»%tx 

+ yiyiA 2 SM% L^^JSr N - 

.X^ktro'J KV^iXL. J¥S 1 8A<mc7)fl5|7 ^/l-A 

[0043] tfz. ±M^mM^kMfAcr>mz, Tta^A: 
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4 s*%i3 x iff] jvif^ ^-)v*z)vu ~x i mm.%fr 
^tc&^mzjkzm^x^is-f-^f-Ti oooo 

EfeT- 1 0 ^±?MM L nm&MA 5 U - £«K Ute . 
'&t>tifzX<7V — 1 8/im<7)is|7 ^/l-Ac^WHt- 

ufeisa, saReo^miiitj ±-e 7 o g/m^ , 

^K<3ff*l±BJ:*3 0jixm"C2fc-ofc. act, 

- b <nr®mm<?>$kmfc , *>t«iy& t bk tr;i- s 
a«i : 4 (aajt) «?an^Bw»fe**fiaM (f%i 

flsfc LT-ft-6*A-ltC3&»iT'ft:^*A-2. A- 3. 

[0044] c ^ u y ^-smafcofmw ) mmmmm 

£ffl»S-£fc. I§3 5.um<7)^JKL im^fl5mm* 
§ 3 7 mm<9Bffi-|C*»rU 6 0 "CcO^*^^^ 

T\ ±IB^ftffivSft«ffilB*A- l~3 ^MflJL^mffi 

*»vc^n-9-*fflvvcf«;5-frfc. ftffi^-h 

^<7)L ift*m(iSSil LTfci'ei 1 OmgT&o 

A Sr«JPHf A L , mSM»fiHtrffi#:*vStt«^iK» 
^-S^fetCfflV^ilS. JEffi^— hc?)#ffi£r3 5mm« 
fMtfsKU |iffi>—T-<0#8£3 7mm<7)K£g5$rL 

hiwsufcfiL it*- 4 orosesi^ 

M+T" 1 5 0°CT" 2 B^ibKfBft L£ . H 1 cOP3«M« 
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